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Reply to the Letter to the Editor
‘‘Spinal dural arteriovenous
fistulas: early endovascular
treatment or surgery?’’
Réplica a la carta al editor «Fístulas
arteriovenosas espinales durales: ¿tratamiento
precoz endovascular o quirúrgico?»
Dear Editor:
We would like to thank the authors of ‘‘Spinal dural arteri-
ovenous fistulas: early endovascular treatment or surgery?’’
 Please cite this article as: Ortega Suero G, Rodríguez Boto
G. Réplica a la carta al editor «Fístulas arteriovenosas espinales
durales: ¿tratamiento precoz endovascular o quirúrgico?». Neu-
rología. 2019;34:561—562.
for their comments on our original article ‘‘Spinal arteriove-
nous fistulas in adults: management of a series of patients
treated at a neurology department.’’1 Most cases of spinal
arteriovenous fistulas (AVF) are associated with diagnostic
difficulties and treatment delays, given that they frequently
present insidiously.2—4 We agree with the authors that early
treatment is critical in any type of spinal AVF.5 However
severe disability may be at the time of diagnosis, symptoms
are reversible.1
Treatment, whether with surgery or embolisation, aims
to eliminate the abnormal connection and re-establish
normal spinal cord perfusion and pressure. No treatment
guidelines are currently available for spinal AVF. Most stud-
ies are case reports or case series including few patients.
The consequence of this, as the authors point out, is that
selecting the most suitable treatment continues to be con-
troversial, except for those cases of spinal AVFs involving the
anterior spinal artery or the artery of Adamkiewicz, where
surgery is the treatment of choice due to the high risk of
ischaemia associated with embolisation.
Endovascular treatment alone greatly depends on lesion
subtype, the angioarchitecture of the fistula, and the type
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of agent used. Most series reporting treatment approaches
to spinal AVFs were published before the development of
the new embolic agents; however, the durability of fistula
closure with these agents continues to be lower than that
of surgical occlusion. Significant advances have also been
made in microsurgery, resulting in lower morbidity rates.
However, when viable and safe, endovascular treatment
is increasingly being considered the first option, as it has
the added benefit that it allows diagnostic and therapeutic
angiography to be performed simultaneously.6—8 Initially
regarded as an adjuvant to surgery, embolisation is now
seen as a valid alternative. Although surgery achieves
fistula occlusion in nearly 100% of cases, on most occasions
after a single procedure, endovascular treatment does not
seem to be associated with poorer clinical outcomes.1,7
This is even more clear in cases of epidural fistulas, where
endovascular treatment seems to be the treatment of
choice for most authors, with increasing rates of complete
occlusion.9,10
In our series, we chose endovascular treatment as the
first option whenever it was viable, mainly due to age at
diagnosis in patients with associated comorbidities and our
ample experience with endovascular treatment, achieving
shorter hospitalisation and recovery times and reducing
rates of complications related to hospital admission,
which are mainly infectious. Of the 5 patients undergoing
endovascular treatment only (whether a single procedure or
more than one), 4 improved significantly; in the remaining
patient (who had the longest symptom progression time [84
months]), only stabilisation was achieved.1
Although surgery is currently considered the most effec-
tive treatment, further evidence is necessary to determine
the best treatment option. Meanwhile, adapting treat-
ment to the type of fistula and to each patient’s needs
based on each centre’s experience with the different tech-
niques seems the most appropriate approach. Neurologists,
interventional neuroradiologists, and neurosurgeons should
work to reach a consensus on the best treatment option
or treatment combination for each patient.11,12 The only
clear conclusion is that early treatment is needed in all
cases.
References
1. Ortega-Suero G, Porta Etessam J, Moreu Gamazo M, Rodríguez-
Boto G. Fístulas arteriovenosas espinales del adulto. Manejo de
una serie de casos desde una planta de Neurología. Neurologia.
2017, http://dx.doi.org/10.1017/j.nrl.2016.12.001.
2. Muralidharan R, Saladino A, Lanzino G, Atkinson JL, Rabinstein
AA. The clinical and radiological presentation of spinal dural
arteriovenous fistula. Spine. 2011;36:e1641—7.
3. Donghai W, Ning Y, Peng Z, Shuo X, Xueen L, Peng Z, et al.
The diagnosis of spinal dural arteriovenous fistulas. Spine.
2013;38:E546—53.
4. Krings T. Vascular malformations of the spine and spinal
cord: anatomy, classification, treatment. Clin Neuroradiol.
2010;20:5—24.
5. Iovtchev I, Hiller N, Ofran Y, Schwartz I, Cohen J, Rubin SA,
et al. Late diagnosis of spinal dural arteriovenous fistulas resul-
ting in severe lower-extremity weakness: a case series. Spine
J. 2015;15:e39—44.
6. Agarwal N, Hansberry DR, Meleis A, Lieber BA, Gandhi CD,
Prestigiacomo CJ. Endovascular management of spinal dural
arteriovenous fistulas. J Neurol Surg A Cent Eur Neurosurg.
2016;77:523—6. Epub 2016 Jan 25.
7. Koch MJ, Stapleton CJ, Agarwalla PK, Torok C, Shin JH, Coumans
JV, et al. Open and endovascular treatment of spinal dural arte-
riovenous fistulas: a 10-year experience. J Neurosurg Spine.
2017;26:519—23, http://dx.doi.org/10.3171/2016.9.
8. Kirsch M, Berg-Dammer E, Musahl C, Bäzner H, Kühne D,
Henkes H. Endovascular management of spinal dural arteriove-
nous fistulas in 78 patients. Neuroradiology. 2013;55:337—43,
http://dx.doi.org/10.1007/s00234-013-1134-0. Epub2013.
9. Nasr DM, Brinjikji W, Clarke MJ, Lanzino G. Clinical
presentation and treatment outcomes of spinal epidural
arteriovenous fistulas. J Neurosurg Spine. 2017;26:613—20,
http://dx.doi.org/10.3171/2016.9.SPINE16618. Epub 2017.
10. Brinjikji W, Yin R, Nasr DM, Lanzino G. Spinal epidu-
ral arteriovenous fistulas. J Neurointerv Surg. 2016 Jan
20, http://dx.doi.org/10.1136/neurintsurg-2015-012181, pii:
neurintsurg-2015-012181.
11. Westphal M, Koch C. Management of spinal dural arte-
riovenous fistulae using an interdisciplinary neuroradio-
logical/neurosurgical approach: experience with 47 cases.
Neurosurgery. 1999;45:451—7.
12. Sri D, Higgins N, Laing R. Combined radiological and surgi-
cal management of spinal dural fistulas. Br. J. Neurosurg.
2015;29:505—7.
G. Ortega Suero a,∗, G. Rodríguez Botob
a Servicio de Neurología, Hospital Clínico San Carlos,
Madrid, Spain
b Servicio de Neurocirugía, Hospital Puerta de
Hierro-Majadahonda, Majadahonda, Madrid, Spain
∗Corresponding author.
E-mail address: gloria271187@hotmail.com
(G. Ortega Suero).
https://doi.org/10.1016/j.nrleng.2017.09.001
2173-5808/
© 2017 Sociedad Espan˜ola de Neurolog´ıa. Published by Elsevier
Espan˜a, S.L.U. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-
nd/4.0/).
